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On Relationship between $\epsilon$-biased Random Variables











, $x_{1},$ $\ldots,$ $x_{n}$ $k$ - $\epsilon$- $k$- $\epsilon$-




. , [NN90], [LV91] .
, $k,$ $n$ $1\leq k\leq n$ , $\{x_{1}, \ldots, x_{n}\}$ $k$ - $\epsilon$-
, $k$- $4(1-2^{-k})\epsilon$- , , k-
$2(1-2^{-k})\epsilon$- .
, [NN90], [AGHP90] .
1. $(X_{1}, \ldots, X_{n})$ : $\Omegaarrow\{0,1\}^{n}$ $n$- $\epsilon/2$- , $1\leq k\leq n$ ,
(a) , $k$ - $\epsilon$- ,
(b) $L_{1}$ , $k$- $2^{k}\epsilon$- .
2. $k,$ $n$ $1\leq k\leq n$ , $(X_{1}, \ldots, X_{n})$ : $\Omegaarrow\{0,1\}^{n}$ $k$- $\epsilon/2$-
, $L_{1}$ , $k$ $2^{k}\epsilon$- .
, , $k$- $\delta$-
.
, , k- \delta - $k$ $\epsilon$-
([NN90], [LV91]).
2. , . 3. , .
4. , , [LV91] : DNF
833 1993 42-52
43
( $n$ $2^{n}$ )
.
2
1 $A$ , $\Sigma_{x\in A}D(x)=1$ $D:Aarrow[01]$ $A$ . $\square$
$(\Omega, \mathcal{F}Pr)$ , $f$ : $\Omegaarrow S$ . $D(s)=Pr[\{\omega\in\Omega|f(\omega)=s\}]$
$D$ : $Sarrow[0,1]$ $f$ . $S$ $T$ $D(T)=Pr[\{\omega\in$
$\Omega|f(\omega)\in T\}=\sum_{s\in\tau}D(s)$
. , ,
. $\{01\}$ $x_{1},$ $\ldots,$ $x_{k}$
,
$D(a_{1}, \ldots, a_{k})=Pr[x_{1}=a_{1}\wedge\ldots\wedge x_{k}=a_{k}]$
$D$ : $\{01\}^{k}arrow[01]$ .
2 $\{x_{1}, \ldots, x_{n}\}$ $\{01\}$ , $k\leq n$ $0\leq\epsilon\leq 1/2$
. $Ss_{1},$
$\ldots,$
$s_{J},j,$ $\sigma,$ $\sigma_{1}\cdots\sigma j$ , $S=\{S_{1}, \ldots, Sj\}\subseteq\{1, \ldots, n\},$ $s_{1}<.$ . . $<Sj,$ $j\leq k$ ,
$\sigma=(\sigma_{1}\cdots\sigma_{J})\in\{01\}^{j}$ . ,
$\Delta_{A}(S, \sigma)=|Pr[x_{s_{1}}=\sigma_{1}\wedge\cdots\wedge x_{Sj}=\sigma_{j}]-Pr[x_{s_{1}}=\sigma_{1}]\cdots Pr[x_{Sj}=\sigma_{j}]|$ ,
$\triangle_{B}(S, \sigma)=|Pr[x_{s_{1}}=\sigma_{1}\wedge\cdots\wedge x_{s_{\dot{J}}}=\sigma_{i}]-\frac{1}{2^{j}}|$
. $\{x_{1}, \ldots, x_{n}\}$ ,
$(\forall S)(\forall\sigma)(\triangle(S\sigma)\leq\epsilon)$
$k$ - $\epsilon$- ,
$( \forall S)(\sum_{\sigma}\triangle(S, \sigma)\leq\epsilon)$
$L_{1}$ $k$- $\epsilon$- . , $\triangle$ $\Delta_{A}$ $\Delta_{B}$
. $\Delta$ $\Delta_{A}$ , $\triangle_{B}$ \Delta $\Delta_{B}$
$k$ - $\epsilon$- $\square$
3 $\{x_{1}, x_{2}, \ldots, x_{n}\}$ $\{01\}$ , $k,$ $n$ $1\leq k\leq n$ , $0\leq\epsilon\leq 1/2$
. $S,$ $s_{1},$ $\ldots s_{J,J^{\sigma,\sigma_{1}\cdots,\sigma^{j}}}$, , $S=\{S_{1}, \ldots, Sj\}\subseteq\{1, \ldots, n\},$ $s_{1}<\cdots<Sj,$ $j\leq k$
. $\{x_{1}, \ldots x_{n}\}$
$( \forall S)(|Pr[x_{s_{1}}\oplus\cdots\oplus x_{Sj}=0]-\frac{1}{2}|\leq\epsilon)$
$k$- $\epsilon$- . , $\oplus$ . $\square$
$k$- $\epsilon$- $| Pr[x_{s_{1}}\oplus\cdots\oplus x_{Sj}=0]-\frac{1}{2}|\leq\epsilon$ , [NN90] ,
$|Pr[x_{s_{1}}\oplus\cdots\oplus x_{Sj}=0]-Pr[x_{s_{1}}\oplus\cdots\oplus x_{Sj}=1]|\leq\epsilon$
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, $k$- $\epsilon$- $k$- (\epsilon /2)-
.
$k$- $\epsilon$- , ,
$L_{1}$ 2 , ,
2 . [LV91] $k$- $\epsilon$-
, [NN90] $L_{1}$ $k$ - $\epsilon$- .
, $k$- $\epsilon$- , $k$- $\epsilon$-
.
3
, $m$ $[m]=\{1, \ldots, m\}$ , $S$ $2^{S}$ $S$ $*$ ,
$S$ . , $n$ , $X=2^{[n]}$ . , $X$
$\{0,1\}^{n}$ 1 1 . , $(a_{1}, \ldots, a_{n})\in\{0,1\}^{n}$
$\{i\in[n]|a_{i}=1\}\in 2^{[n]}$ . , , $X$ $R$
$R^{X}$ , $R^{X}$ $X$ $2^{n}$
.
4 $f,$ $g\in R^{X}$ $f$ $g$ $\langle f, g\rangle$ $\langle f, g\rangle=\sum_{x\in X}f(x)g(x)$ . $\square$
$I\in X$ $\lambda_{I}$ : $Xarrow R$
$\lambda_{I}(x)=\{\begin{array}{l}1(x=I\emptyset t\ovalbox{\tt\small REJECT}_{D}^{A})0(x\neq I\emptyset \mathscr{B}_{D}^{\Delta\sim})\end{array}$
, $\{\lambda_{I}\}_{I\in X}$ , $R^{X}$ .
, $I\in X$ $\chi_{I}$ : $Xarrow R$
$\chi_{I}(x)=\{\begin{array}{l}1(|x\cap I|\equiv 0(mod2))-1(|x\cap I|\equiv 1(mod2)\text{ })\end{array}$
, $\{2^{-n/2}\chi_{I}\}_{I\in X}$ $R^{X}$ . .
$I\in X$ $||\chi_{I}||=2^{n/2}$ , $A\neq B$ $A\in X,$ $B\in X$
,
$\langle\chi_{A}, \chi_{B}\rangle=0$
. $A,$ $B$ , $\chi_{A},$ $\chi_{B}$
$\langle\chi_{A},$
$\chi_{B}$ } $=|\{x\in X : |x\cap A|\equiv|x\cap B| (mod 2)\}|-|\{x\in X : |x\cap A|\not\equiv|x\cap B| (mod 2)\}|$
. $A$ $B$ $A\triangle B=(A\backslash B)\cup(B\backslash A)$ , $A\triangle B\neq\emptyset$ , ,
$\{x\in X : |x\cap A|\equiv|x\cap B| (mod 2)\}=\{x\in X : |x\cap(A\triangle B)|\equiv 0 (mod 2)\}$
$\{x\in X : |x\cap A|\not\equiv|x\cap B| (mod 2)\}=\{x\in X : |x\cap(A\triangle B)|\equiv 1 (mod 2)\}$
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. , $S$ , $S$
$S$ ,
$\{\chi_{A},$ $\chi_{B}\rangle$ $=|\{x\in X : |x\cap(A\triangle B)|\equiv 0 (mod 2)\}|-|\{x\in X:|x\cap(A\triangle B)|\equiv 1 (mod 2)\}|=0$
.
5 $K\subseteq I\in X$ $K,$ $I$ ,
$R(I, K)=\{x\in X : x\cap I=K\}$
. $\square$
$D$ $\{0,1\}$ $\{x_{1}, \ldots, x_{n}\}$ $X$ , $s_{1},$ $\ldots s_{j}$
$1\leq s_{1}<\cdots<Sj\leq n$ , $S=\{s_{1}, \ldots, s_{j}\},$ $\sigma=(\sigma_{1}, \ldots, \sigma_{j})\in\{0,1\}^{j},$ $j\leq n$ .
, $\sigma=\{si |i\in\{1, \ldots,j\}\wedge\sigma_{i}=1\}\subseteq S$ , 2 5 ,
$\Delta_{B}(S, \sigma)=|(\sum_{x\in R(S,\sigma)}D(x))-\frac{1}{2^{|S|}}|$ $\Delta_{A}(S, \sigma)=|(\sum_{x\in R(S,\sigma)}D(x))-\prod_{y\in S}(\sum_{z\in R(\{y\},\sigma\cap\{y\})}D(z))|$
.
1 $k$ $n$ , $D\in R^{X}$ $X$ ,
$(\forall A\in X)(1\leq|A|\leq k\Rightarrow|\langle D, \chi_{A}\}|\leq 2\epsilon)$ (1)
. , $1\leq|I|\leq k$ $K\subseteq I$ $I\in X,$ $K\in X$ ,
$|\{D,$ $( \sum_{x\in R(I,K)}\lambda_{x})-\frac{1}{2^{|I|}}\chi\emptyset\}|\leq 2(1-\frac{1}{2^{|I|}})\epsilon$
.
( ) $\sum_{x\in R(I,K)}\lambda_{x}$ $\{\chi_{A}\}_{A\in 2^{J}}$ . $B\in X$




$=$ $|\{x\in R(I, K):|x\cap B|\equiv 0 (mod 2)\}|-|\{x\in R(I, K) : |x\cap B|\equiv 1 (mod 2)\}|$
$=$ $|2^{(B\cup I)^{C}}|(|\{x\in 2^{(B\backslash I)} : |x|\equiv|K\cap B| (mod 2)\}|$
$-|\{x\in 2^{(B\backslash I)} : |x|\not\equiv|K\cap B| (mod 2)\}|)=0$ .
, $\{2^{-n/2}\chi_{I}\}_{I\in X}$ $R^{X}$
$\sum_{x\in R(I,K)}\lambda_{x}=2^{-n}\sum_{A\in 2^{I}}\{\sum_{x\in R(IK)},\lambda_{x},$ $\chi_{A}\}\chi_{A}$
.
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$\{\sum_{x\in R(IK)},\lambda_{x},$ $\chi\emptyset\}=\sum_{x\in R(IK)},\langle\lambda_{x}, \chi_{\emptyset}\rangle=|R(I, K)|=2^{n-|I|}$
$( \sum_{x\in R(IK)},\lambda_{x})-\frac{1}{2^{|I|}}\chi_{\emptyset}=2^{-n}\sum_{A\in 2^{I}\backslash \{\emptyset\}}\{_{x\in R(K})$
. , $D$ (1) ,
$|\{D,$ $( \sum_{x\in R(IK)},\lambda_{x})-\frac{1}{2^{|I|}}\chi\emptyset\}|$ $=$ $|\{D,$ $2^{-n} \sum_{A\in 2^{I}\backslash \{\emptyset\}}\{\sum_{x\in R(I,K)}\lambda_{x},$ $\chi_{A}\}\chi_{A}\}|$
$=$ $2^{-n}| \sum_{A\in 2^{I}\backslash \{\emptyset\}}(\langle D, \chi_{A}\rangle\sum_{x\in R(IK)},\langle\lambda_{x}, \chi_{A}\rangle)|$
$\leq$ $2^{-n} \sum_{A\in 2^{I}\backslash \{\emptyset\}}(|\langle D, \chi_{A}\rangle||\sum_{x\in R(IK)},\langle\lambda_{x}, \chi_{A}\rangle|)$
$\leq$ $2^{-n}2 \epsilon\sum_{A\in 2^{I}\backslash \{\emptyset\}}|\sum_{x\in R(IK)},\{\lambda_{x},$$\chi_{A}\rangle$ $|$
$=$
$2^{-n}2 \epsilon\sum_{A\in 2^{I}\backslash \{\emptyset\}}||R(I, K)\cap\chi_{A}^{-1}(1)|-|R(I, K)\cap\chi_{A}^{-1}(-1)||$
.
, $\chi_{A}^{-1}$ $\chi_{A}$ .
$A\subseteq I$ , $A\neq\emptyset$ $R(I, K)\subseteq\chi_{A}^{-1}(1)$ $R(I, K)\subseteq\chi_{A}^{-1}(-1)$
,
$2^{-n}2 \epsilon\sum$ $||R(I, K)\cap\chi_{A}^{-1}(1)|-|R(I, K)\cap\chi_{A}^{-1}(-1)||$
$A\in 2^{I}\backslash \{\emptyset\}$
$=$ $2^{-n}2 \epsilon(2^{|I|}-1)|R(I, K)|=2^{-n}2\epsilon(2^{|I|}-1)2^{n-|I|}=2(1-\frac{1}{2^{|I|}})\epsilon$ .
, 1 .
1 $0\leq\epsilon\leq 1/2$ $n$ . $\{0,1\}$ $\{x_{1}, \ldots, x_{n}\}$ $k$ -
$\epsilon$ - $\{x_{1}, \ldots, x_{n}\}$ $k$ - 2 $(1- \frac{1}{2^{k}})\epsilon$ - .
( ) , $\{x_{1}, \ldots, x_{n}\}$ $k$- $\epsilon$- , $D$ ,
$(\forall A\in X)(1\leq|A|\leq k\Rightarrow|\{D, \chi_{A}\rangle|\leq 2\epsilon)$
, , 1 , $1\leq|I|\leq k,$ $K\subseteq I$ $I\in X,$ $K\in X$
,
$\triangle_{B}(I, K)=|(\sum_{x\in R(IK)},D(x))-\frac{1}{2^{|I|}}|=|\{D,$ $( \sum_{x\in R(IK)},\lambda_{x})-\frac{1}{2^{|I|}}\chi\emptyset\}|\leq 2(1-\frac{1}{2^{|I|}})\epsilon\leq 2(1-\frac{1}{2^{k}})\epsilon$
. , $\{x_{1}, \ldots, x_{n}\}$ $k$- 2 $(1- \frac{1}{2^{k}}I^{\epsilon}$-
.
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1 $0\leq\epsilon\leq 1/2$ $k$ $n$ . $\{0,1\}$ $\{x_{1}, \ldots, x_{n}\}$ $k$ -
$\epsilon$ - $\{x_{1}, \ldots, x_{n}\}$ $k$ - 4 $(1- \frac{1}{2^{k}})\epsilon$ - .
( ) $1\leq|I|\leq k$ $I\in X=2^{[n]}$ $J\in X$ . 1 $\{x_{1}, \ldots, x_{n}\}$ $k$- $\epsilon$-
, $D$ ,
$|( \sum_{x\in R(I,K)}D(x))-\frac{1}{2^{|I|}}|=|\{D,$ $( \sum_{x\in R(I,K)}\lambda_{x})-\frac{1}{2^{|I|}}\chi\emptyset\}|\leq 2(1-\frac{1}{2^{|I|}})\epsilon$
$B$“ , $\#^{\prime\backslash }$ $\vee C$ ,
$\frac{1}{2^{|I|}}-2(1-\frac{1}{2^{|I|}})\epsilon\leq\sum_{x\in R(I,J\cap I)}D(x)\leq\frac{1}{2^{|I|}}+2(1-\frac{1}{2^{|I|}})\epsilon$
,
$( \forall x\in I)(\frac{1}{2}-\epsilon\leq x\in R(\{x\}J\cap\{x\})\sum_{)}D(x)\leq\frac{1}{2}+\epsilon)$
. ,
$\frac{1}{2^{|I|}}-2(1-\frac{1}{2^{|I|}})\epsilon-(\frac{1}{2}+\epsilon)^{|I|}$ $\leq$ $( \sum_{x\in R(I,J\cap I)}D(x))-\prod_{y\in I}(\sum_{z\in R(\{y\},J\cap\{y\})}D(z))$
$\leq$
$\frac{1}{2^{|I|}}+2(1-\frac{1}{2^{|I|}})\epsilon-(\frac{1}{2}-\epsilon)^{|I|}$ (2)
. $0\leq\epsilon\leq 1/2$ . , (2) 1
.
$\Delta_{A}(I, J\cap I)=|(\sum_{x\in R(I,J\cap I)}D(x))-\prod_{y\in I}(\sum_{z\in R(\{y\},J\cap\{y\})}D(z))|$
$\leq$ $\{|\frac{1}{2^{|I|}}-2(1-\frac{1}{2^{|I|}})\epsilon-(\frac{1}{2}+\epsilon)^{|I|}|,$ $| \frac{1}{2^{|I|}}+2(1-\frac{1}{2^{|I|}})\epsilon-(\frac{1}{2}-\epsilon)^{|I|}|\}$
$=$ $\{(\sum_{i=1}^{|I|}\frac{1}{2^{|I|-i}}(\begin{array}{l}|I|i\end{array})\epsilon^{i})+2(1-\frac{1}{2^{|I|}})\epsilon,$ $( \sum_{i=1}^{|I|}\frac{1}{2^{|I|-i}}(\begin{array}{l}|I|i\end{array})(-1)^{i-1}\epsilon^{i})+2(1-\frac{1}{2^{|I|}})\epsilon\}$
$=$ 2 ( $1- \frac{1}{2^{|I|}})\epsilon+\sum_{i=1}^{|I|}(\frac{1}{2^{|I|-i}}(\begin{array}{l}|I|i\end{array})\epsilon^{i})\leq 2(1-\frac{1}{2^{|I|}})\epsilon+\sum_{i=1}^{|I|}(\frac{1}{2^{|I|-i}}(\begin{array}{l}|I|i\end{array})(\frac{1}{2})^{i}$ $)$
$=$ 2 ( $1- \frac{1}{2^{|I|}})\epsilon+\frac{2\epsilon}{2^{|I|}}\sum_{i=1}^{|I|}(\begin{array}{l}|I|i\end{array})=2(1-\frac{1}{2^{|I|}})\epsilon+\frac{2\epsilon}{2^{|I|}}(2^{|I|}-1)=4(1-\frac{1}{2^{|I|}})\epsilon$.
4 $\epsilon$-
$\epsilon$ $k$- $\epsilon$- $k$- ,
. , [LV91] , DNF
, .
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$F$ $m$ $n$ DNF . , $F$ $\{0,1\}^{n}$ $\{0,1\}$
. $F$ :
$Pr[F(x_{1}, \ldots, x_{n})=1]=\frac{|\{x\in\{0,1\}^{n}|F(x)=1\}|}{|\{0,1\}^{n}|}=\frac{1}{2^{n}}|\{x\in\{0,1\}^{n}|F(x)=1\}|$ .
$\{x_{1}, \ldots, x_{n}\}$ , , , , $i=1,$ $\ldots,$ $n$ , $Pr[x_{i}=0]=Pr[x_{i}=$
$1]=1/2$ . $x=(x_{1}, \ldots, x_{n})$ . $Pr[F(x)=1]$
, Valiant [Va179] , $\#P$ ,
. [LV91] , $Pr[F(x)=1]$
. $Y$ , $Pr[F(x)=1]$
$(1-\delta)Pr[F(x)=1]-\epsilon\leq Y\leq Pr[F(x)=1]+\epsilon$
. $\delta$ $\epsilon$ , $Y$
. [LV91] 2- ,
$l$ $l$- . , $\theta>0$ , $l$- $\theta$-
, ,




. , $k$ $k$-
$\epsilon$ $k$- $\epsilon$- . ,
, . [LV91] , $\delta$- (
$\delta$-good”) , , $(\delta, c)$-
. $(\delta, c)$- . [LV91] ,
.
, $t,$ $c,$ $k=2^{\nu},$ $\eta,$ $l,$ $\theta$ , $n,$ $m,$ $1/\delta$ $1/\theta$ , .
1. $F$ $t$ , DNF $G$ .
2. $C$ . $\eta>0$ $c,$ $1\leq c\leq t$ , $\nu\geq 0$
. $k=2^{\nu}$ . , $(c+1)\nu$- $\eta$-
$\nu n$ $\{b_{1}, b_{2}, \ldots, b_{\nu n}\}$ , $\nu$ , $k=2^{\nu}$
$n$ )$sc_{1}=(b_{1}, \ldots, b_{\nu}),$
$\ldots,$
$c_{n}=(b_{n-\nu+1}, \ldots, b_{n})$ , $f=(c_{1}, \ldots, c_{n})$
. $f=(c_{1}, \ldots, c_{n})$ $n$ . $f$
$C$ , $f$ $\Omega^{c}$ .
3. $g\in C$ $i=1,$ $\ldots,$ $k$ , $X_{i^{g}}$ $g$ $i$ .
, $l$ - $\theta$- $|X_{i}^{g}|$ ,
$X_{i^{g}}$ DNF . $\mathcal{X}_{i^{g}}$ $\{0,1\}^{X_{;^{g}}}$
. , $\{\mathcal{X}_{1}^{g}, \ldots , \mathcal{X}_{k^{g}}\}$ , $\mathcal{X}_{1}^{g},$ $\ldots,$ $\mathcal{X}_{k^{g}}$
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. $n$ $\mathcal{X}^{g}$ . $\mathcal{X}^{g}$ $\Omega^{g}$
.
4. DNF $G$ $g$ , $G$ $g$ , $c$ $G$
DNF $G_{g}$ . $f$ $\tau\in\Omega^{C}$ , $|\Omega^{f(\tau)}|$ $\omega\in\Omega^{f(\tau)}$ $(\tau, \omega)$






$t,$ $c,$ $k,$ $\eta,$ $l,$
$\theta$ $k,$ $\epsilon$ $k$- $\epsilon$-
. , ,
$Y$ . , $t,$ $c,$ $k,$ $\eta,$ $l,$ $\theta$
. , .
,
, $t,$ $c,$ $k,$ $\eta,$ $l,$ $\theta$ ,
.
, 1 $n$ $m$ . , 2 3
, ,
, [NN90] [AGHP90]
, $n,$ $m,$ $c,$ $\nu,$ $1/\eta,$ $l$ $1/\theta$ . $t,$ $c,$ $k,$ $\eta,$ $l,$ $\theta$
, $n,$ $m,$ $1/\delta$ $1/\epsilon$ .
, 4 $(\tau, \omega)$ \Sigma \mbox{\boldmath $\tau$}\in \Omega c $|\Omega^{f(\tau)}|$ , $n,$ $m,$ $1/\delta$ $1/\epsilon$
$P_{1}$ , ,
$P_{1}(n, m, 1/ \delta, 1/\epsilon)+P_{2}(n, m, 1/\delta, 1/\epsilon)\sum_{\tau\in\Omega^{C}}|\Omega^{f(\tau)}|$
(3)
. , $P_{3}=P_{1}+P_{2}$ ,
$P_{3}(n,m, 1/ \delta, 1/\epsilon)\sum_{\tau\in C}|\Omega^{f(\tau)}|$
(4)









$\text{ ^{}\backslash }\}h$ , BC (7) 1? $\backslash _{/}a$ , (2) $k$ $m\#_{\sim}$ $\zeta\epsilon$- $V$) km O) (\emptyset l) $kk$- $\epsilon-$
$2^{m}$ . , $GF(2)$
$f_{i}\backslash$ $km\cross 2^{m}$ . $arrowh$ $\text{ ^{};}\beta_{\ddagger\ddagger}$ , $\{0,1\}$ $\not\in i$ 6,
, $k$- $\epsilon$- $n$ ,
$\ovalbox{\tt\small REJECT}$
$( \frac{k\lceil\log_{2}n\rceil}{\epsilon})^{2}$ . , [LV91] [NN90]
$\{0,1\}$ , , $k$- $\epsilon$-
, $k$- $2^{k}\epsilon$- . , $n$
$2^{2k}( \frac{k\lceil\log_{2}n\rceil}{\epsilon})^{2}$ . , $\{0,1\}$ ,
, $k$- $\epsilon$- $n$
, [LV91] [NN90] ,
, $2^{2k}$ .
, $\sum_{\tau\in\Omega^{C}}|\Omega^{f(\tau)}|$ , , $| \Omega^{C}|\cdot\max_{\tau\in C}|\Omega^{f(\tau)}|$ .
$g$ , $\Omega^{g}$ $\mathcal{X}^{g}$ . $\mathcal{X}_{i^{g}}$ $\Omega_{i}^{g}$ , $\mathcal{X}_{i^{g}}$ $\{0,1\}$ ,
, $l$ - $\theta$- $|X_{i}^{g}|\leq n$ , , $\Omega^{g}$
$\Omega_{1}^{g}\cross\cdots\cross\Omega_{k}^{g}$ ,
$| \Omega^{c}|\cdot\max_{\tau\in\Omega^{C}}|\Omega^{f(\tau)}|\leq(\frac{(c+1)\log_{2}\text{ }\lceil\log_{2}\log_{2}k+\log_{2}n\rceil}{\eta})^{2}(\frac{l\lceil\log_{2}n\rceil}{\theta})^{2k}$ (5)
, $k^{2(c+1)}2^{2kl}$ .
4.3
, , $Y$ ,
. (5)
, , (5)






$(1-\tilde{\delta})Pr[F(x)=1]-\tilde{\epsilon}\leq Y\leq Pr[F(x)=1]$ $\tilde{\epsilon}$
,




3 $x_{I},$ $\ldots,$ $x_{n}$ $(\Omega_{1}, \mathcal{F}_{1}, Pr_{1})$ $\{0,1\}$ , ,
$l$ - $\theta$ - , $y_{1},$ $\ldots,$ $y_{n}$ ( $\Omega_{2},$ $\mathcal{F}_{2}$ , Pr2) $\{0,1\}$ ,
. $G$ $c$ $DNF$ ,
$|Pr_{1}[G(x_{1}, \ldots, x_{n})=1]-Pr_{2}[G(y_{1}, \ldots, y_{n})=1]|\leq e^{-l/c2^{c}}+2^{l+1}\theta$
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.
4 $c$ $k$ $c\leq k$ . $G$ $DNF$ , $g$ $G$ $k$
. $g$ \iota $c$ . $i=1,$ $\ldots,$ $k$ $X_{i}$
$g$
$i$ . $(\Omega_{1}, \mathcal{F}_{1}, Pr_{1})$ $\{0,1\}$
$\{x_{1}, \ldots, x_{n}\}$ . $i=1,$ $\ldots,$ $k$ , $\mathcal{X}_{i}=\{x_{j}|j\in X_{i}\}$
, $l$ - $\theta$ - , $i=1,$ $\ldots,$ $k$ $\mathcal{X}_{i}$
, $\{\mathcal{X}_{1}, \ldots, \mathcal{X}_{k}\}$ . , $y_{1},$ $\ldots,$ $y_{n}$ ( $\Omega_{2},$ $\mathcal{F}_{2}$ , Pr2) $\{0,1\}$
, . ,
$|Pr_{1}[G(x_{1}, \ldots, x_{n})=1]-Pr_{2}[G(y_{1}, \ldots , y_{n})=1]|\leq k(e^{-l/c2^{c}}+2^{1+1}\theta)$
.
6 $G$ $n$ $m$ DNF , $C$ $k$ $G$ . $X_{i}^{g}$ $g\in C$
$i$ . $T_{j}$ $G$ $j$ . $\eta>0$ $c$
, $C$ $f$ $(\eta, c)$- , $i=1,$ $\ldots,$ $m$ ,
$Pr[(\forall i=1, \ldots, k)(|X_{i}^{f}\cap T_{j}|\leq c)]=\sum_{g\in W_{j}}Pr[f=g]\leq\eta$
. , $W_{j}=\{g\in C|(\forall i=1, \ldots, k)(|X_{i}^{g}\cap T_{j}|\leq c)\}$ . $\square$
5 $\nu$ , $k=2^{\nu}$ . , $(c+1)\nu$- $\eta$ - $\nu n$
$\{b_{1}, b_{2}, \ldots, b_{\nu n}\}$ , $\nu$ , $k=2^{\nu}$
$n$ $c_{1}=(b_{1}, \ldots, b_{\nu}),$
$\ldots,$
$c_{n}=(b_{n-\nu+1}, \ldots, b_{n})$ , $f=(c_{1}, \ldots, c_{n})$ . , $n$
$f$ $(\eta, c)$ - .
6 $\eta>0$ $c$ . $G$ $DNF$ . $C$ $G$ .
$\{x_{1}, \ldots, x_{n}\}$ $\{0,1\}$ , ,
$(\Omega_{1}, \mathcal{F}_{1}, Pr_{1})$ . $f$ $C$ $(\eta, c)$ - ,
( $\Omega_{2},$ $\mathcal{F}_{2}$ , Pr2) . , 4 , $g$ , $G$ $g$ ,
$c$ $G$ $DNF$ $G_{f}$ . ,
$\sum_{g\in C}Pr_{1}[G_{g}(x_{1}, \ldots, x_{n})=1]Pr_{2}[f=g]\geq(1-\eta)Pr_{1}[G(x_{1}, \ldots, x_{n})=1]$
.
2 , $\delta\leq\tilde{\delta}$ ( $t,$ $c$ , , $\eta$) \epsilon $\leq\tilde{\epsilon}(m, t, c, k, l, \theta)$ $t,$ $c,$ $k,$ $\eta,$ $l$ $\theta$
, .
$\epsilon\leq\tilde{\epsilon}(m, t, c, k, l, \theta)$ $t\geq\log_{2}(m/\epsilon)$ . , $\delta\leq\tilde{\delta}(t, c, k, \eta)$ ,
$k \geq(\frac{1}{\delta}((\log_{2}$ $c)/(c+1))^{c+1})^{1/c}$
52
. $c$ , , .
$\log(|\Omega^{C}|\cdot\max_{\tau\in\Omega^{C}}|\Omega^{f(\tau)}|)=O((\frac{1}{\delta})^{1/c}(\log\frac{m}{\epsilon})^{(1+\frac{1}{c})}(\log\log n+\log\log\frac{m}{\epsilon}+c2^{c}\log\frac{1}{\epsilon}+2^{c}\log\frac{1}{\delta}))$ .
, $c=\sqrt{\log_{2}(1}/\delta$) . $c$ , $k$ $l$ .
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